This work presents a CO 2 sorbent that may be synthesized from low-cost and widely available materials following a simple method basically consisting of impregnation of a nanostructured silica support with a saturated solution of calcium nitrate. In a first impregnation stage, the use of a stoichiometric CaO/SiO 2 ratio serves to produce a calcium silicate matrix after calcination. This calcium silicate matrix acts as a thermally stable and mechanically hard support for CaO deposited on it by further impregnation. The CaO-impregnated sorbent exhibits a stable CaO conversion at Ca-looping conditions whose value depends on the CaO wt% deposited on the calcium silicate matrix, which can be increased by successive reimpregnations. A 10wt%CaO impregnated sorbent reaches a stable conversion above 0.6 whereas the stable conversion of a 30wt%CaO impregnated sorbent is around 0.3, which is much larger than the residual conversion of CaO derived from natural limestone (between 0.07 and 0.08). Moreover, particle size distribution measurements of samples predispersed in a liquid and subjected to high energy ultrasonic waves indicate that the CaO-impregnated sorbent has a relatively high mechanical strength as compared to limestone derived CaO.
enhanced watergas shift process for advanced coal-based power plants showing a satisfactory 23 performance [11] . Moreover, a concentrated solar power (CSP) plant concept has been pro-24 posed which uses the CaL technology for heat transport and storage [7] . Concentrated solar 25 energy is applied to the calciner providing the energy required for decarbonation whereas 26 energy is released and transferred into the carrying air to a gas turbine from the exothermic 27 carbonation between CaO and stored CO 2 .
28
While the most suitable material and operating parameters for an optimum performance 29 of SE-SMR and CaL-CSP industrial plants are a subject of current research [7] , they appear between the reaction equilibrium driving force and its kinetics, carbonation/calcination are 37 carried out at temperatures of around 650
• C/900
• C, respectively. Concerning the material 38 2 to be employed as CaO precursor, low cost and widely available natural limestone seems to 39 standout as the best practical choice for industrial applications [12] .
40
Thermogravimetric analysis (TGA) experiments demonstrate that carbonation of lime-41 stone derived CaO particles proceeds along two well differentiated phases. After a first 42 kinetically-controlled fast reaction phase on the surface of the solid follows a much slower 43 reaction, which is controlled by solid-state diffusion of CO 2 through the solid. The fast 44 carbonation stage is ended when a carbonate layer (30-50 nm thick [13] ) is developed on the 45 particle's surface. In practice, CaO conversion is limited by short residence times and low
46
CO 2 partial pressure, which mainly constrains it to the fast carbonation phase [14] . Thus,
47
CaO conversion in the CaL technology is critically affected by the sorbent surface area 48 available for fast carbonation, which is progressively reduced by calcination as the number
49
of cycles builds up [13, 15] . As a consequence, fast CaO conversion suffers a particularly CaO wt% between 20 and 30% and is above 0.6 for the 10wt% CaO-impregnated sorbent.
203
Even though the activity of these impregnated sorbents is small in the first cycle, a suitable its conversion in the first cycle is seen to be increased up to a value comparable to that of 212 limestone (Fig. 7b) material, which leads to high particle attrition rates and sorbent losses by elutriation [1, 40] .
233
On the other hand, it is well known that the use of nanosilica as additive is a successful 234 strategy to enhance the compressive strength and abrasion resistance of high performance 235 cement-based materials [21, 33] . In this section we will analyze whether the sorbent synthe-236 sized in our work using nanosilica is also provided with an enhanced mechanical strength.
237
To this end particle size distributions of CaO samples have been measured using a Mas- 
288

IV. CONCLUSIONS
289
In this study a synthetic CO 2 sorbent is presented which may be obtained from low-cost Obtained using a H800 Philips microscope. in-situ by linear preheating in a 15%CO 2 /85% air gas mixture. 30wt% CaO * * is carbonated by leaving it exposed to ambient air for several weeks. 
